Abstract. This paper starts from the financial indexes of the coal listed companies and use financial indexes which represent cash flow capacity, solvency, operational capability, profitability and development ability to predict share price by BP neural network. Firstly, the input variables are optimized by principal component analysis, and then the trained network is saved. Finally, the stock price of coal is forecasted, and the results are analyzed.
Introduction
Coal accounted for about 2/3 of the China's primary energy structure and it plays an important role in the national economy. The stock price of coal listed company is a barometer of the development of the coal industry so it is important to research how to predict the stock price of coal listed companies [1] . It not only enables us to understand the development trend of the coal industry in advance, but also provides an important reference for investors in the coal stocks. The basic factors affecting the stock price mainly include the company's operating conditions, industry and sector factors and macroeconomic factors. In all factors affecting the stock price, the most can be directly understood by investors is the financial report which reflects the operating conditions of listed companies. And in the case of the same systemic risk, the core factor that affects the share price of the same industry listed companies is the financial situation. This paper tries to use the method of PCA&BP (principal component&back propagation) neural network to forecast the stock price of coal listed companies based on the financial index of coal listed companies.
Introduction of the Method

Principal Component Analysis
Principal component analysis, namely PCA, is a kind of exploratory statistical analysis method, which concentrates information distributed over a set of variables on a few comprehensive indexes (principal components).
When we predict the stock price, we choose too many indicators which influence the stock price. The BP neural network has lots of disadvantages such as the too many input layers, the complex structure , the too long convergence and the low efficiency of operation. The combination of PCA and BP neural network can simplify these problems. The steps of principal component analysis are as follows. (1) Index data standardization. (2) Calculate covariance matrix of normalized sample correlation matrix. (3) Calculate the eigenvalues of the covariance matrix and the corresponding characteristic vectors. (4) Determine the number of principal components. When determining the number of principal components, we can adhere to the principle of characteristic value greater than 1, or adhere to the principle of cumulative contribution rate of more than 85%.
BP Neural Network
The BP neural network is a kind of multilayer feedforward network trained by the error back propagation algorithm, which is one of the most widely used neural network models. Its learning rule is to use the steepest descent method. And it minimizes error sum of squares of the network by reverse spread which constantly adjust the network weights and thresholds. The typical BP neural network model topology consists of an input layer, one or more hidden layers and an output layer. The learning process of BP neural network is illustrated with a simple supervised learning process, as shown in figure 1 . BP neural network algorithm is divided into two steps, namely, the forward and reverse propagation.
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Index Selection
The financial reports of the listed company should be as comprehensive as possible to reflect the operating conditions of the enterprise, so there are too many indicators in the financial reports. In order to make the results more accurate and persuasive, this paper follows the following principles when selecting representative indicators from a large number of financial indicators: (1) comprehensive principle. Comprehensive financial indicators can be more accurately reflect the company's operating status of listed coal companies. Therefore, when we select indicators, we should take into account five aspects of financial indicators which reflect cash flow capacity, solvency, operational capability, profitability and development ability. We should select the most representative indicators of these five aspects, so that the results of the study are more accurate. (2) Operational principle. Operational principle means the indicators are easy to operate. First, we should ensure that the index data source is true and reliable and then we should ensure the availability of data. We cannot select the financial indicators which cannot be obtained even if they may well reflect the financial situation of listed companies. Growth rate of net profit can be more adequately reflect the development ability of coal listed companies, but when net profit for the last year is negative, then this year's growth rate of net profit cannot be calculated. Based on operational principle, this index cannot be selected to reflect the development capacity of coal listed companies Based on the above two principles and referred to other people's literature [2] [3] [4] , this paper select operating cash flow per share and cash flow ratio to reflect cash flow capacity; flow ratio to reflect solvency; inventory turnover ratio, accounts receivable turnover and fixed assets turnover ratio to reflect operational capability; earnings per share, main business profit margin and rate of return on net assets to reflect profitability; growth rate of total assets and growth rate of main business revenue to reflect development ability.
Research Process
The research object of this paper is the stock price of coal listed companies. The sample companies belong to the same industry, so we ignore the impact of macroeconomic and industry factors on stock prices. We only consider the operating conditions of the listed companies on the stock price. First, this paper collect operating cash flow per share, cash flow ratio, flow ratio, inventory turnover ratio, accounts receivable turnover, fixed assets turnover ratio, earnings per share, main business profit margin, rate of return on net assets, growth rate of total assets, growth rate of main business revenue these eleven indicators and then use the SPSS21.0 software to carry out the principal component analysis of these 11 Financial indicators. Finally, this paper make the main components of the 11 financial indicators as input variables and the corresponding stock price as the output variable When using the method of BP neural network to predict the stock price.
Samples and Data Sources
In this paper, the sample excludes ST shares of listed coal companies and the listed companies which cannot get selected financial indicators. This paper select 30 coal listed companies and the financial indicators data from Sina Finance. This paper obtains the closing price of samples I on April 29, 2016 according to flush software stock k line graph. The annual reports of listed companies in 2015 should be publish before April 30, 2016, so the closing share price on April 30, 2016 is more able to reflect the financial situation of listed companies in 2015.Since April 30, 2016 is not a trading day, so we select closing price of the stock on April 29th.
Empirical Analysis
Results of Principal Component Analysis
This paper establish a M30-11 matrix based on the 11 financial indicators of 30 coal listed companies, and analyze the main components of the original datas by using SPSS21.0 software. From table 1 we can know that the first four principal components of the characteristic value which is greater than 1 accounts for 81.045% of the cumulative contribution rate. So we can think that the first four principal components can represent the vast majority of information on the company's operating conditions. From the Table 2 , we can know that in the first principal component, earnings per share, main business profit margin and rate of return on net assets yield of the load is much greater than other financial indicators of the load. So the first principal component is mainly explained by earnings per share, main business profit margin and rate of return on net assets, which represents the company's profitability. Similarly, the second principal component is mainly explained by operating cash flow per share, cash flow ratio, flow ratio and fixed assets turnover ratio which represent the company's cash flow capacity, solvency and operational capability of fixed assets. The third principal component is mainly explained by growth rate of total assets and growth rate of main business revenue, which represents the company's development ability. The last principal component is mainly explained by inventory turnover ratio and accounts receivable turnover, which represents the company's operational capability of the current assets. These Four principal components are input variables of BP neural network.
When the four principal components extracted by principal component analysis, we can explain all the variables with fewer variables. And at the same time the high correlation between variables is converted into independent or uncorrelated variables. The managers and investors of the coal listed companies can assess the company's stock price reasonable by detecting these indicators. 
The Establishment of BP Neural Network
This paper selects a three-layer-BP neural network to predict the stock price. The neural network learning generally requires repeated trainings so that the error value gradually to zero. In this case the output will be consistent with the desired. So neural network learning need consume a certain amount of time. At present, it is a very important research topic to improve the learning speed of neural network and to reduce the number of repeated learning, which is also the key problem in real time control [5, 6] .
Forecast result
In this paper, the neural network input layer contains four neurons, that is, the principal component analysis of the four main components of the score; the hidden layer of seven neurons; the output layer of a neuron, that is, the prediction of the stock price. The first 25 samples were used as training samples, and then 5 samples were used as test samples. Referring to other people's papers [7] , the BP neural network adopts 4×8×1 structure, in which the error position is 0.005, the learning rate is 0.3, the maximum value of training times is 1000. The predicted results and the actual stock price are basically the same by the BP neural network. And the forecast results of the five companies share price as shown in figure 2. The average correct rate for the shares of the five companies reached 76.32%. 
Conclusion
This paper starts from all levels of coal listed company's financial indicators and predicts share price of coal listed companies. According to the empirical result, the combination of PCA and BP neural network method can effectively reduce the input layers and make the result more accurate. Through the method of PCA&BP neural network, the forecast accuracy of the stock price of coal listed companies is higher. If this method is applied to the prediction of the stock price of listed coal companies, the investors of coal listed companies stock can understand that the company's stock price is undervalued. At the same time, we can understand the future development trend of the coal industry.
